This paper focuses on the role of language and some issues associated with identifying appropriate language of instruction for three foundational Maths ideas in the Early Years of schooling. These are considered in relation to the project: Strong Literacy and Numeracy in Communities -Numeracy Component. This had two broad goals, firstly to work with paraprofessional Indigenous teachers to determine an effective language of instruction for specific foundational numeracy concepts and secondly, to create a resource to enable this to be shared. Only two of the project sites are considered here. Both are in Yolŋu i communities in northeast Arnhem Land, where English is not widely used for interaction. We focus on the use of first language, Djambarrpuyŋu, for the children's concept development. The English language that can be used is determined by what is possible for early second language learners. We will share some samples of the Djambarrpuyŋu identified for teaching early number ideas. We will describe the process by which suitable expressions for the key ideas in Djambarrpuyŋu were identified and some issues that arose regarding the use of language for comparing numbers. The project showed how 'Maths' lessons are a time both for concept development and for language development.
INTRODUCTION
This paper reports on work within the numeracy component of the Strong Literacy and Numeracy in Communities (SLNC) project which focussed on Early Years (FoundationYear 2) education within the Number strand of the Mathematics curriculum, undertaken by the Northern Territory Department of Education (NTDET) between 2010 and 2011. Its aim was to help Indigenous students build effective foundational numeracy concepts. The active strategies in the project for achieving this were twofold. The first involved working directly with paraprofessional Indigenous teachers to develop effective instructional approaches with a strong focus on the use of first language. The second was to produce a resource to facilitate the replication of these approaches by teaching teams in other locations. The resource was to use three languages of the NT: English, Kriol and Djambarrpuyŋu. This paper will report only on the work with Djambarrpuyŋu speakers. The resource produced is called Talking Namba (Northern Territory Government, n.d.; see also Bradbury, forthcoming) and can be accessed at: http://www.talkingnamba.net.
Most of the Yolŋu paraprofessional teachers were working as Assistant Teachers and we will refer to them as 'YP/ATs' -Yolŋu Paraprofessional/Assistant Teachers. John Bradbury was the Numeracy consultant managing the project. Melanie Wilkinson is a NTDET linguist with expertise in Yolŋu languages. Students involved were selected by the YP/ATs.
We stress that this was a pilot project and this paper reports on work conducted in 20 contact hours between Djambarrpuyŋu-speaking YP/ATs and the two authors, in two schools during five 2-2½ day visits over five school terms. This restricted how much Djambarrpuyŋu could be included in the resource and the number of foundational concepts considered.
We will provide some background to the sites for this project, to the research informing it and to some of the mathematical concepts. We will then describe the process by which mathematical understandings and language was developed and present some examples of the language used in YP/AT-student interactions. We conclude with some reflections on what was achieved.
BACKGROUND TO THE TWO YOLŊU PROJECT SITES
Work with the Djambarrpuyŋu paraprofessional teachers was underaken in two schools in Yolŋu communities in northeast Arnhem Land. These communities were established as missions in the latter half of last century and until the arrival of communication infrastructure, for example, radio, televisions and phones during the 1980s, were largely isolated from mainstream Australia.
In both communities the evolving lingua franca is the Yolŋu Dhuwal variety often referred to as Djambarrpuyŋu.
ii It is the first language of most students and the main language of daily life. English is spoken to some degree by all adults but many require interpreters for interactions with institutions such as Centrelink and the Courts. As well as limited use of English, cultural practices around number, which are common in wider Australian society, are not as entrenched in the homes or communities these children belong to.
Government primary schools have been in place since the early 1970s. One school has had a bilingual program since the 1980s, with both languages formally recognised as languages of instruction and literacy introduced through Djambarrpuyŋu.. The other school is a designated English-medium school. For most children English is seriously encountered only when they enter school. In both schools the language and cultural demands of Early Years and Primary classrooms is provided for by teaching teams consisting of a teacher and an assistant teacher (AT) position. The most common teaching team consists of a Yolŋu Djambarrpuyŋu-speaking AT and a non-Indigenous English-speaking teacher. The challenge for these teams is how to best utilise the linguistic and pedagogical expertise of the team for the students' learning.
EARLIER RESEARCH
While somewhat peripatetic, and with findings not always at the core of classroom practice, research into the teaching of mathematics in the two sites has a local/regional history. During the 1980s attention to the learning of mathematics in remote Indigenous contexts in the NT followed the establishment of several Bilingual programs. Questions were raised about the mathematical background of the students and attention given to the language of instruction. Research encompassed different Indigenous peoples of the NT, including the Yolŋu (e.g. Graham, 1986 Graham, , 1988 J. Harris, 1987; P. Harris, 1991; Rudder, 1983) . Many of the research findings pertaining to instructional language in the learning of mathematics remain as true a reflection of the situation today as they were then. For example: [Instruction in English] can seriously jeopardise the younger child's chance at grasping the important basic concepts on which later learning of mathematics is built. The young child will be forced to learn foreign ideas in a foreign language which he has barely begun to speak… (P. Harris, 1980, p. 27). This was followed by work by Yolŋu and other educators on the place of Yolŋu and 'Western' knowledge systems in the learning of Maths (see Cooke, 1991 , and Yolŋu consultants consider maths in Aboriginal communities [Charles Darwin University, n.d.] ). At the Yolŋu community of Yirrkala this led to the development of the local Garma Maths curriculum (See Marika, Ngurruwutthun & White, 1989; Ngurruwutthun, 1991; WatsonVerran, 1992; Yunupingu, 1991) .
More recently there has been attention to the teaching of mathematics to Indigenous students in other parts of Australia, for example through the Maths in the Kimberley Project (see Sparrow, Kissane & Hurst, 2010) Australia, 2013b) . There has also been some research targeting the role of the Indigenous paraprofessional in the classroom (e.g. Baturo, 2008; Siemon, 2010) and calls for culturally responsive mathematics pedagogy for indigenous students (Matthews & Morris, 2011) .
The importance of language in mathematics teaching is acknowledged in recent work (e.g. McDonald, Warren & DeVries, 2011; Niesche, 2009 ) and some studies provide explicit samples (e.g. Warren, Young & DeVries, 2007) . However, none detail the use of Indigenous first languages in the learning of mathematics, which was the primary objective of our project.
The need to attend to the use of Indigenous first languages in learning is also acknowledged in recommendations from two recent inquiries. Silburn, Nutton, McKenzie and Landrigan (2011, pp. x-xi) 1.
"Exploring key ideas in Number and ways to introduce these ideas to children … is an important step in developing Yolŋu adults' knowledge and confidence to support the teaching and learning of school mathematics"; and 2. "It is essential that Yolngu adults use children's first language in introducing key ideas in school mathematics" (Siemon, 2010) .
This research highlighted the importance of ensuring clarity around the specific conceptual knowledge being addressed, along with a need to minimise problematic culture-based assumptions (e.g. that 'sharing' implies equal division).
The description of Mathematical 'Big Ideas' (Siemon, 2007) provided an effective referent, enabling a useful deconstruction of 'Number'. Consequently a Progress Map was produced collaboratively by Dianne Siemon and John Bradbury using these Big Ideas to guide the selection of foundational key concepts. The key concepts incorporated were selected for their essential role in early number understandings and included Counting, Comparing (and sequencing), Matching numerals to collections, Subitising, Part-Part-Whole and Place Value (see Figure 1 ).
The Progress Map was organised as a developmental pathway for the foundational key concepts and mapped to the Number strand of the Australian Curriculum. It provided the basis for the Talking Namba resource developed for classroom teaching teams (for further information see the Talking Namba resource [Northern Territory Government, n.d.).
Specific activities are linked to each step of the developmental pathway in the Progress Map. These were selected so as to incorporate proven mathematical (Sullivan, Jorgensen & Youdale, 2009 ) and ESL (Song, 2006) 
SCOPE OF THE SLNC-NUMERACY PROJECT IN THE TWO YOLŊU SITES
The language specific goals in the two Yolŋu communities were:
1.
To establish an effective language for constructing Number understandings for both paraprofessionals and for students in the Early Years. This would focus on the language, Djambarrpuyŋu, shared by the YP/ATs and the students.
2.
To make recordings for the Talking Namba resource in Djambarrpuyŋu, including:
a. Delivery of three activities in developmental sequence by a Yolŋu paraprofessional for the key number concept (KNC) focused on in each site (see Figure 1) ; b. Explanations of the key number concept behind the activity; and c. Examples of focus language for teachers to use in their classrooms around these concepts.
At one site the conceptual focus was Subitising while at the other it was Comparing. Subitising is the ability to instantly recognise the number of objects in a small group without counting while Comparing (numbers) forces attention on the relative quantitative value of numbers as well as the positional connection to this value on a number-line.
English language use was not specifically targeted in the project but some examples of the English in that arose in YP/AT-student interactions will be described.
Video recordings for the three activities around Subitising and Comparing were completed. The work on explanations was more challenging and only descriptions of the activities were obtained in Djambarrpuyŋu, not full explanations of the key number concepts.
The Djambarrpuyŋu heard in videos for the activities related to the other three key concepts (Counting, Part-part-whole/Place Value and Matching numerals to Collections) came about through a different strategy. In these, Djambarrpuyŋu translations were dubbed over the speech of the English-speaking Indigenous paraprofessional teacher. This translationdubbing strategy was the source of all the Kriol language in Talking Namba videos.
WORKING TOGETHER WITH YOLŊU PARAPROFESSIONAL/ASSISTANT TEACHERS
Through a number of contact sessions with the authors, the AP/YTs developed their own understandings about what students need to learn. They also developed proficiency in how to teach number to students through specific activities using accessible and effective language.
The focus on both Number and on identifying effective instructional language was established in the initial visit. This included discussing the use of Djambarrpuyŋu, the YP/ATs and students' first language, and the importance of the YP/AT's talk during an activity for helping students learn. The links between activities and particular KNCs, as well as the developmental stages the activities related to, were made explicit during each visit using the Progress Map (see Figure 1 ).
The nature of the work in the contact sessions ranged from professional development-like workshops, model lessons, to professional collaborations. Most were based around one or more of the maths activities that had been selected for the resource. These were all 'hands on' activities that could be shared and talked about allowing everyone a concrete access point. The use of English and Djambarrpuyŋu varied according to the language background of the participants and who they were addressing. The learning was highly collaborative. Participants engaged fully with the role-plays, often with a sense of fun. A person not so skilled with an activity was scaffolded by others. Talk included direction or correction on how the activity should be done, explanations as to its purpose as well as discussions about the best language to use. The role-play sessions were a point at which interaction by YP/ATs dominated, both in terms of the use of Djambarrpuyŋu, and in the direction the session took.
Flexibility was essential. At times we were working with groups and at others with a single person, depending on when release from classrooms could be arranged. Each visit was responsive to what we saw happening, which activities had been undertaken, the understandings and reflections of the YP/ATs, the levels of the students they were working with and what activities might be relevant in terms of either the YP/ATs' or the students' progress in numeracy. Each day we shared our observations about the day's work and planned for the next.
All contact sessions were predominantly oral. The liberal use of video and audio recordings proved a highly useful strategy for working orally. Most contact sessions were recorded, not just the activities with students. The recordings were especially helpful for sharing, reviewing and reflecting on sessions as well as for capturing valuable instructional language that occurred 'outside' of sessions dedicated to recording particular activities. The focus on oral communication during the project and the incorporation of video recordings in the Talking Namba resource were strategies to accommodate the cultural dominance of the oral medium for Yolŋu.
We were only able to record explanations about the key concepts behind a particular activity if the discussions advanced far enough, and if a YP/AT felt confident enough. Those with the confidence tended to have more teaching experience, both with the particular topic and in working with students at the level the activity targeted. As time went on several participants became enthusiastic about work on the Djambarrpuyŋu explanations and were disappointed when this work on all the KNC could be not be completed before the project came to an end.
IDENTIFYING EFFECTIVE INSTRUCTIONAL LANGUAGE
Given the process that we used, most of the instructional language development occurred during the YP/AT discussions and role-plays and their delivery of activities to students. It ensured understanding of the concepts and their relation to the developmental phase of the learners, practice in the classroom activity and explicit attention to the language to be used. By the time of the final recording the language had been through a process of negotiation and review with both peers and students.
We now consider some issues that did arise in identifying appropriate language to use with young Yolŋu children. These occurred in relation to talk about comparing numbers in the 'Western' number system associated with the KNC of Comparing.
LANGUAGE OF INSTRUCTION FOR THE KEY NUMBER CONCEPT OF COMPARING
We begin by identifying conflicting expectations set up in curriculum, describe the 'slippage' that occurred in the conduct of one particular Comparing activity and conclude with some examples of key language used when the activities were successfully delivered.
In the Northern Territory Curriculum Framework (NTCF) for Mathematics (Northern Territory Government, 2009), key mathematical language is identified for each level. In Table 1 below we note some specific examples for the Early (Foundation-2) and lower Primary Years (3-4). We draw attention to the fact that the language moves from everyday terms to those of the Mathematics register, for example, from 'bigger' at KGP 2 (F/Year1) to 'greater than' at Band 1 (Year 2). It is also noteworthy that single words are used to indicate the focus language. These words, however, assume a number of grammatical constructions including the comparative construction, for example, '2 is smaller than 6'.
For English learning by students in these contexts, teachers are guided by the English as a Second Language (ESL) component of the NTCF, both for the learning of Standard Australian English and for its use for learning in curriculum Learning Areas such as mathematics. The earliest entries for students' use of the language of comparison are at Level 3 (Northern Territory Government, 2002, p. 113 and p. 139) . Students would be beginning Level 3 only by the end of Year 2 given high expectations and effective ESL informed teaching.
What we have here is an expectation for talk about comparison in the mathematics curriculum that does not match the developmental pathway in the ESL curriculum. iv Students do not yet have enough English to fully understand explanations incorporating grammatical constructions in which terms such as 'bigger' and 'smaller' occur. This exemplifies why Djambarrpuyŋu, the language the students have full command of, is important for developing their number understandings.
There was one Comparing activity that drew attention to the need to monitor an activity and ensure its purpose was fully understood by the YP/ATs. This was the Comparing activity titled Bigger/Smaller Than dot cards which can be viewed from the Video Library of the Talking Namba resource (see Northern Territory Government, n.d.). This activity required the delineation of three discrete areas, accomplished by using three sheets of A3 paper. These three sheets were placed in a row, with the centre sheet displaying the word 'Same'. The sheet to one side of this contained the words 'Bigger, More, Greater than', while the sheet on the other side, the words 'Smaller, Fewer, Less than'.
The YP/AT selected a card from a deck with dots from a given range of quantities (e.g. 1 to 10) and placed this on the 'Same' sheet. This became the reference card. She then randomly drew cards, one by one, which the students had to compare with the reference number and then appropriately place in the 'bigger', 'smaller', or 'same' area.
This activity focuses on the understanding that each number is a collection of discrete magnitude. In other words, that each number has a 'value' that is given by the size of the collection it represents. Dot cards are used initially to make the quantities more transparent. Numeral cards are introduced later.
When this activity was trialled, during both role-play and teaching sessions, a 'slippage' occurred around the role of the reference ('Same') number. The card representing the reference number was incidentally moved to one of the other piles and it became apparent that the significance of the reference number had not been adequately communicated, and that the perceived purpose of the activity was to assign cards into two general areas for 'big numbers' and 'small numbers'.
We are unsure exactly why the slippage occurred. Clearly the goal of the activity, in relation to locating quantities with reference to a standard, was not understood after the initial introduction through English nor does it seem the written cues on the three pieces of paper were utilised. Lack of familiarity with the English comparative construction may also have contributed. Indeed, even with the YA/PTs the English comparative construction arose as a focus of attention during a discussion about this activity, with the stronger English speakers clarifying its form with others. It should also be noted that there is no direct equivalent of this construction, or comparative suffixes such as '-er', in Djambarrpuyŋu.
Once the problem with the reference number was identified it was able to be resolved through further discussion and adaptations of the resources for the activity were made with the aim of making the cues for important aspects of the activity more evident. These included inserting a box for the reference number and providing alternative visual cues for 'bigger' and 'smaller'.
DJAMBARRPUYŊU INSTRUCTIONAL LANGUAGE FOR COMPARING
We present some Djambarrpuyŋu vocabulary and expressions used in the 'Bigger Than /Smaller Than' activities to develop students understanding about numbers as different quantities. Key vocabulary is presented in Table 2 . 
It is different isn't it.
As these examples demonstrate, the English that is used is mainly key vocabulary related to the focus number concept, for example, 'bigger', 'more', 'same', 'different', 'smaller', 'less', 'counting'. There is also some general instructional language English vocabulary used (e.g. 'slowly' and 'well done'). The examples highlight these students as English language learners and the need for this to be explicitly acknowledged in Maths lessons.
REFLECTIONS
In the videos of activities such as the Bigger Than/Smaller Than dot cards activity clip and the Bigger Than/Smaller Than numeral cards to 20, a YP/AT is seen working with a group of students who are demonstratively engaged. In particular, they are engaged in the maths understanding that is the focus of the activity. This is highlighted by the children being able to answer why questions (see example 11) and by the student who offered a way of talking about comparison that had not yet been used by the YP/AT. This was the use of the verb djuḻkmaram, a transitive verb meaning to 'pass, overtake, or surpass' (see example 5).
Some viewers may observe that at times children seem to be guessing in their responses (see also Graham, 1986, p. 100) . However the recordings show the YP/AT consistently scaffolding the children towards understanding the activity so they can perform successfully. This, we would suggest, is testimony to the use of the children's language and the maths understandings of the YP/AT. We believe the recordings represent excellent exemplars of both instructor pedagogy and language which can be used as models for YP/ATs in the future.
We have shown that it is possible to use the shared language of the paraprofessional teacher and the students, their first language, to support student learning while they are beginning to learn English. There are many other remote contexts in the NT where, as shown in the examples above, the children have not yet enough English for the learning demands in the Early Years. Instruction in first language could assist the learning of these children. We have been encouraged by the interest of other NT remote schools in working with Talking Namba since the pilot was completed.
The process outlined for identifying appropriate language reveals some of the complexity involved. It points to the need for more attention to subject-specific vocabulary and the constructions that occur in relation to the teaching and learning of key concepts. It highlights the need for integration of concept and language development in teaching in these classrooms. Observations of student interaction throughout the project indicated the potential for enrichment of student proficiency in both English and the first language, in addition to a better understanding of the targeted maths concept.
One note of caution we would make is against adopting the translation-dubbing strategy.
While it was envisaged that this would be a time saving device, it in fact proved very timeconsuming inserting the translations. Importantly this strategy removed the opportunity for Indigenous paraprofessional teachers to develop their own understandings around the mathematics curriculum and to identify and practice the best instructional language to use with their students.
We would like to contrast the process described for identifying appropriate first language with the expectation, unfortunately not uncommon, that YP/ATs will spontaneously translate during lessons. Teachers in remote classrooms are often only there for short periods and do not have specific training for the language demands of their classrooms. They are also not helped if the school does not schedule times for classroom teaching teams to plan together nor provide for appropriate training for the YP/ATs. Successful learning by the students rests on the teaching teams having the skills to instruct the students in language they understand, whether in the students' language or in English.
This project has shown what can be achieved through the interaction of research with local school communities and knowledge holders around mathematics, pedagogy and languages across both cultures. We believe the strategies to explore key curriculum concepts using first language we have described would be equally successful in other Indigenous community schools where Indigenous languages, including Kriol, are the languages of daily life which young children bring with them to their classrooms.
